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(54) SILICON CARBIDE SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable constituting a gate region getting into 
underside of a source region, without subjecting the region high-energy ion 
implantation. 

SOLUTION :C (carbon) is ion-implanted to a predetermined depth, deeper than 
an n-type source region 3 at a reserved portion to form a p-type gate region 4 
in a surface layer of an n-type drift region 2. Further, a second inductive 
impurity is ion-implanted to a deep region 4B, deeper than the region 4A and to 
the depth where C, is ion-implanted in the surface layer of the n-type drift ( 
region 2. Thereafter, a p-type impurity is activated by heat-treatment. As a 
result, lateral dispersion of the p-type impurity is suppressed to the limit of the 
depth where C is ion-implanted, and lateral dispersion is enlarged in the region 
deeper than the depth where C is ion-implanted, resulting in constitution of p- 
type gate region, in such a manner as to creep into under the source region. 
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Japan Patent Office is not responsible for any 
daiages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to semiconductor devices, such as SIT (static induction 

transistor) which used the silicon carbide. 

[0002] 

[Description of the Prior Art] What is shown in J P, 10-294471 A is proposed as conventional SIT. The cross-section structure of 
SIT shown in this official report is shown in drawing 8 . 

[0003] As shown in drawing 8 , n type drift region 102 is formed on n type drain field 101. moreover, in the surface section of n 
type drift region 102, high impurity concentration is high — low — high impurity concentration is high so that n type source field 
[ **** ] 103 may be formed and the both sides of this n type source field 103 may be touched — low — p type gate field 
[ ] 104 is formed This p type gate field 104 is formed so that it may enter to the lower part of n type source field 103. And 
it has the composition that the gate electrode 105 and the source electrode 106 were formed, respectively, and the drain 
electrode 107 was formed so that the rear face of n type drain field 101 might be touched so that the front face of p type gate 
field 104 and n type source field 103 may be touched. 
[0004] 

[Problem(s) to be Solved by the Invention] By performing two steps of ion implantations for formation of p type gate field 104, 
and performing the 2nd ion implantation by the high energy rather than the 1st ion implantation in the above-mentioned 
conventional SIT The energy loss by the nuclear collision of pouring ion and the atom in n type drift region 102 is made to 
increase, and it is made for p type gate field 104 to enter to the lower part of n type source field 103 by enlarging longitudinal 
direction dispersion distance of the poured-in ion. 

[0005] in such a case, taking into consideration the energy loss according the 2nd ion implantation for formation of p type gate 
field 104 to a nuclear collision, it is necessary to carry out so that until ion may be poured in deeply For this reason, you have to 
perform an ion implantation to a high energy very much. When it constitutes a semiconductor device from a silicon carbide 
especially, there is the need of performing the ion implantation of a high energy extremely as compared with the case where it 
constitutes from silicon, and the ion implantation equipment which may generate such a high energy is needed. 
[0006] Moreover, in the above-mentioned conventional SIT, dispersion of the longitudinal direction by the nuclear collision is 
used, and there is a limitation in narrowing the interval of p type gate field 104 by this method. Therefore, when gate applied 
voltage is zero, the depletion layer extended from both sides to n type drift region 102 inserted between p type gate field 104 
and p type gate field 104 is not connected, but it becomes the property of NOM AR I opening. In SIT of such a NOM ARI open 
type, since it cannot turn off when high voltage's being needed and gate applied voltage become zero, in order to make it turn 
off, there are problems, like there is a problem on a failsafe. 

[0007] Furthermore, in the above-mentioned conventional SIT, since it forms so that n type source field 103 and p type gate 
field 104 may touch, the leakage current between PN junctions arises. The reverse-voltage-leakage-current property at the time 
of constituting so that n type source field 103 and p type gate field 104 may touch drawing 9 is shown. In addition, in this 
drawing, when Lynn is used as an impurity for n type source field formation and nitrogen is used, the above-mentioned relation is 
investigated in each. If a reverse bias is impressed as shown in this drawing, a leakage current will arise, and there is also a 
problem that the pressure-proofing at the time of a reverse bias is not obtained. 

[0008] Even if you accomplish this invention in view of the point describing above and you do not perform the ion implantation of 
a high energy, let it be the 1st purpose to enable it to form the structure into which the gate field entered to the lower part of a 
source field. 

[0009] Moreover, it sets it as the 2nd purpose that it can be made to do the semiconductor device of structure with which the 
gate field entered to the lower part of a source field in a no MARIOFU property. 

[0010] Furthermore, it sets it as the 3rd purpose that the pressure-proofing at the time of a reverse bias is obtained. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according to claim 1 to 5 While the 
gate field (4) is estranged from the source field (3) The 1st field formed from the front face of a drift region to the position 
where the junction depth is deeper than a source field (4A), The junction depth was deeply formed rather than this 1st field, it 
has the 2nd field (4B) constituted so that it might enter to the lower part of a source field, and the 2nd field is characterized by 
being low by high impurity concentration rather than the 1st field. 

[0012] Thus, since it is formed so that the 2nd field may enter to the lower part of a source field, by narrowing the interval, it 
also sets, when the applied voltage to a gate electrode is zero, as shown in a claim 5, and the pinch-off of the drift region 
between the 2nd field can be carried out, and it can consider as no MARIOFU type equipment. For this reason, it can consider 
as advantageous equipment on a failsafe. Moreover, since high impurity concentration of the 2nd field is made low, reverse 
pressure-proofing of the PN junction between drain fields can be made high. That is, gate-drain pressure-proofing can become 
high. 
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[0013] Moreover, in order to estrange a gate field from a source field, generating of the leakage current by the PN junction 
formed of these can be prevented. For this reason, the pressure-proofing at the time of a reverse bias can be obtained. The 
silicon-carbide semiconductor device to carry out. 

[0014] The process which carries out the ion implantation of the inactive ion kind to the formation schedule portion of a gate 
field (4) to the predetermined depth deeper than a source field (3) among the surface sections of a drift region (2) in invention 
according to claim 6, the field (4A) where the inactive ion kind was poured in among the surface sections of a drift region — and 
— this — with the process which carries out the ion implantation of the 2nd conductivity^type impurity to a field (4B) deeper 
than the depth into which the inactive ion kind was poured, and heat treatment Activate the 2nd conductivity-type impurity and 
it sets by the depth into which the inactive ion kind was poured. In a field deeper than the depth into which longitudinal direction 
diffusion of this 2nd conductivity-type impurity was made to suppress, and the inactive ion kind was poured Longitudinal 
direction diffusion of this 2nd conductivity-type impurity is carried out, and it is characterized by including the process which 
forms a gate field, and the process which forms a source field in the surface section of a drift region so that it may estrange 
from a gate field, as it enters to the lower part of a source field. 

[0015] If the inactive ion kind (for example, C (carbon)) is poured in, the crystal defect of the field where the inactive ion kind 
was entered and poured into the hole of a carbon site will be repaired, and diffusion of an impurity will be suppressed. For this 
reason, to the field deeper than a source field among gate field formation schedule portions, by pouring in an inactive ion kind, in 
this field, longitudinal direction diffusion of the 2nd conductivity-type impurity is suppressed, and longitudinal direction diffusion 
of the 2nd conductivity-type impurity can progress in a field deeper than this field. And in a field deeper than the field where the 
inactive ion kind was poured in, high impurity concentration becomes low by thermal diffusion. Thereby, a silicon-carbide 
semiconductor device according to claim 1 is formed. 

[0016] Invention according to claim 7 is characterized by carrying out the ion implantation of the ion kind inactive to the 
predetermined depth deeper than a source field between the formation schedule portions of each gate field arranged among the 
surface sections of a drift region at the both sides of a source field. 

[0017] Thus, if the ion implantation of the inactive ion kind is carried out between the formation schedule portions of each gate 
field, since the thermal diffusion to the meantime will be suppressed, a silicon-carbide semiconductor device according to claim 
1 is formed like a claim 6. 

[0018] In invention according to claim 8, the direction of longitudinal direction diffusion of the 2nd conductivity-type impurity is 
set to <3 12-0>. Since this <3 12-0>direction is a direction which the 2nd conductivity-type impurity tends to diffuse rather than 
other directions, it can narrow between the 2nd field easily and can carry out the pinch-off of the drift region certainly. 
[0019] According to invention according to claim 9, it is characterized by using C as an inactive ion kind, using B as the 2nd 
conductivity-type impurity. 

[0020] It is known also in p type dopant that a diffusing capacity is large, and B can take large longitudinal direction diffusion. 
Moreover, since the crystal defect of the hole of a carbon site will be repaired by C which is the same element if C is used as an 
inactive ion kind, it is easy to repair from other elements, and injection rate of the element used for repair can be lessened. 
[0021] In invention according to claim 10, it is characterized by using B as a p type impurity in a field still deeper than this field 
to the field which becomes deeper than a source field, using aluminum as a p type impurity. 

[0022] In this case, since the amount of thermal diffusion of aluminum is small and the amount of thermal diffusion of B is large, 
it is formed so that a gate field may enter down the source field by longitudinal direction diffusion of B in a field deeper than a 
source field. 

[0023] In addition, the sign in the parenthesis of each above-mentioned means shows a correspondence relation with the 

concrete means of a publication to the operation gestalt mentioned later. 

[0024] 

[Embodiments of the Invention] (The 1st operation gestalt) The cross-section composition of SIT in this operation gestalt is 
shown in drawing 1 . This cross-section composition illustrates one channel, and is used as multi-channel equipped with two or 
more these SIT(s) in fact. 

[0025] As shown in drawing 1 , high impurity concentration is equipped with n type drain field 1 which consisted of comparatively 
high n type silicon-carbide semiconductor substrates, the high impurity concentration formed in the main front face of this n 
type drain field 1 of epitaxial growth etc. — comparatively — low quantity — it has n type drift region [ **** ] 2 moreover, in 
the surface section of n type drift region 1, high impurity concentration is higher than n type drift region 1 — low — n type 
source field [ **** ] 3 is formed 

[0026] And p type gate field 4 is formed in the both sides of this n type source field 3 so that it may estrange from this n type 
source field 3. This p type gate field 4 has constituted the configuration where n type source field 3 entered caudad by 
longitudinal direction diffusion, after being mostly extended from the front face of n type drift region 1 to a perpendicular on a 
substrate front face up to a position deeper than n type source field 3. Among this p type gate field 4, field 4A mostly extended 
from the front face of n type drift region 1 to the perpendicular on the substrate front face consists of p type semiconductors of 
low resistance to which high impurity concentration became comparatively high, and field (field which n type source field 3 
entered caudad is included) 4B caudad located rather than this field 4A consists of p type semiconductors of high resistance to 
which high impurity concentration became low rather than field 4A. Moreover, C + will be doped by field 4A as an inactive ion 
kind. 

[0027] Furthermore, the gate electrode 6 and the source electrode 7 are formed, respectively, the drain electrode 8 is formed 
and SIT is constituted so that the front face (rear face of n type silicon-carbide semiconductor substrate) of n type drain field 1 
may be touched so that the front face of p type gate field 4 and n type source field 3 may be touched. In addition, the 
passivation film 9 is arranged between the gate electrode 6 and the source electrode 7, and between these is insulated. 
[0028] Thus, constituted SIT controls the amount of current of the drain current which flows between source-drains by 
controlling the applied voltage to the gate electrode 6 by carrying out the variation rate of the amount of elongation of the 
depletion layer extended toward n type drift region 3 from field 4B of p type source field 4, and making channel width expand and 
contract. 

[0029] Moreover, when the voltage impression to the gate electrode 6 has not accomplished, the pinch-off of between adjoining 
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field 4B Is carried out by the depletion layer extended toward n type source field 3 from field 4B of each adjoining p type source 
field 4. It is made for SIT to serve as a no MARIOFU type by this, for this reason, the length whose curtate distance d between 
adjoining field 4B is the grade to which the pinch-off of the meantime is carried out, i.e., both field 4B , — respectively — since - 
- it is set up so that it may become below the amount of elongation of the extended depletion layer in this operation form, field 
4B of high impurity concentration is comparatively low — high — since it is made to consist of p type semiconductors [ **** J, 
the amount of elongation of the depletion layer extended toward n type drift region 1 from field 4B is made greatly, and is made 
that it is easy to carry out the pinch-off of between both field 4B 

[0030] Moreover, since n type source field 3 and p type gate field 4 do not touch, the leakage current of the PN^junction section 
formed when these contact can be prevented, and the pressure-proofing at the time of a reverse bias can be obtained. 
[0031] Then, the manufacturing process of SIT shown in drawing 1 is shown in drawing 2 - drawing 5 , and the manufacture 
method of SIT is explained. 

[0032] [Process shown in drawing 2 (a)] The high impurity concentration which first consisted of 3C, 4H, 6H, or 15 R-SiC with a 
thickness of about 400 micrometers which were started in respect of silicon (0001) prepares the comparatively high 
concentration n-type-semiconductor substrate of low resistance. At this time, it is desirable to set to <012-O>the direction 
which wants to use diffusion of B especially in 4H and 6H so that it may mention later. That is, it is good to make it the direction 
which crosses a drawing in this case set to <3 1 2— 0> This n-type-semiconductor substrate constitutes n type drain field 1. and 
the high impurity concentration constituted from a silicon carbide by the main front face of this n type drain field 1 is lower than 
n type drain field 1 — high — n type drift region [ **** ] 2 is formed by about 10.0 micrometers in thickness by epitaxial growth 
[0033] [Process shown in drawing 2 (b)] The LTO film 21 in which p type gate field formation schedule portion carries out 
opening is arranged, it considers as an inactive ion kind by using this LTO film 21 as a mask, and the ion implantation of C + 
(carbon) is performed on the front face of n type drift region 2. At this time, ion-implantation conditions are set up so that C + 
may be poured in by the ion implantation by Mr. Fukashi of field 4A (refer to drawing 1 ) of p type gate field 4. 
[0034] Thereby, C + enters into the hole of a carbon site, the hole of a carbon site is abolished, and the crystal defect which 
existed in n type drift region 2 is repaired. 

[0035] [Process shown in drawing 3 (a)] The ion implantation of B + (boron) is again performed by using the LTO film 21 as a 
mask. Thereby, p type gate field 4 is formed. At this time, in field 4A into which C+ was poured, B + is made to be poured into C + 
in piles, and further, ion-implantation conditions are set up so that B+ may be poured in to field 4B of a position deeper than 
field 4A into which this C+ was poured. 

[0036] [Process shown in drawing 3 (b)] It heat-treats and poured-in B+is activated. Since C+is poured in and the crystal 
defect is repaired with B+ about Field A at this time, the thermal diffusion of B+is suppressed and B+is activated in the 
position as it is poured in mostly. On the other hand, since C+ is not poured in about Field B, the diffusion to a longitudinal 
direction and down progresses. Thereby, in field 4B, B+ carries out longitudinal direction diffusion to the lower part of n type 
source field 3 formed at a back process (process shown in drawing 4 (a)). In addition, it is the atom which is easy to carry out 
thermal diffusion of B+ in p type impurity, for example, is easy to carry out thermal diffusion from aluminum+ (aluminum) etc. 
[0037] Thus, since field 4B of p type gate field 4 is made to make it enter to the lower part of n type source field 3 by 
longitudinal direction diffusion of C+, even if it does not need the ion implantation of a high energy, p type gate field 4 of the 
above-mentioned structure can be formed easily. 

[0038] Moreover, in order for the high impurity concentration of field 4B to be able to become low since thermal diffusion of B + 
is carried out in field 4B of p type gate field 4, and for B+ not to carry out thermal diffusion in field 4B, the high impurity 
concentration of field 4A can become high. For this reason, a depletion layer can make it easy to be extended from adjoining 
field 4B to n type drift region 2 in the meantime, and since field 4A is made to low resistance while being made to a no MARIOFU 
property, contact resistance with a gate electrode can become low. 

[0039] Here, after using (112-0) of 6 H-SiC, (1 1-O0), and a field (0001) for drawing 6 and carrying out the ion implantation of the 
B to it by 400keV(s), the profile of the depth direction immediately after the ion implantation when heat-treating for 30 minutes 
at 1700 degrees C and after heat treatment is shown. 

[0040] As shown in this drawing, the size of the diffusing capacity of B serves as order of <3l2-0>, <Ol-00>, and <t)001>. 
Therefore, since <3 1 20>, then a diffusing capacity serve as the maximum in a direction, i.e., the direction which diffuses B, to 
extend in order to raise the breadth to the longitudinal direction of field 4B, it is desirable. The stripe cell configuration where p 
type gate field 4 is located in a line in parallel also as a pattern of an element from this (p type gate field 4 is perpendicularly 
extended to a drawing) is desirable. 

[0041] Moreover, compared with other directions, as shown in drawing 6 , when the direction which carries out horizontal 
diffusion of the B is set to <3 12-0> since a diffusing capacity serves as the maximum, it is desirable. 

[0042] [Process shown in drawing 4 (a)] After removing the LTO film 21, n type source field formation schedule portion arranges 
the LTO film 22 which carried out opening, carries out the ion implantation of either or the both sides of N+ (nitrogen) and P + 
(Lynn) by using the LTO film 22 as a mask, and forms n type source field 3. At this time, a mask gap is expected and a part for 
opening of the LTO film 22 is made smaller enough than the interval of both field 4A of p type gate field 4 so that n type source 
field 3 may not touch p type gate field 4. 

[0043] [Process shown in drawing 4 (b)] After removing the LTO film 22, a polysilicon contest film is arranged all over a wafer 

front face, after that, patterning of the polysilicon contest film is carried out, and the gate electrode 6 is formed. 

[0044] [Process shown in drawing 5 (a)] After arranging the passivation film 9 all over a wafer front face, patterning is carried 

out and n type source field 3 and a contact hole open for free passage are formed in the passivation film 9. 

[0045] [Process shown in drawing 5 (b)] The deposition of the conductive films, such as aluminum film, is carried out all over a 

wafer front face, and the source electrode 7 electrically connected with n type source field 3 is formed. 

[0046] And the deposition of the conductive films, such as aluminum film, is carried out to the rear-Face side of n type drain field 
1, and the drain electrode 8 electrically connected with n type drain field 1 is formed. Thus, SIT shown in drawing 1 is completed. 

[0047] (The 2nd operation gestalt) This operation gestalt changes the manufacturing process of SIT to the 1st operation gestalt. 
In addition, the composition and the manufacturing process of SIT of this operation gestalt explain only a portion which is 
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different since it is the same as that of the 1st operation gestalt of a simultaneously. 

[0048] Hereafter, based on drawing 7 , the manufacturing process of SIT in this operation gestalt is explained. In addition, in the 
manufacturing process of SIT in this operation gestalt, the same portion as the 1st operation gestalt is explained with reference 
*° drawing 2 — drawing 5 . 

[0049] First, the process shown in drawing 2 (a) is given, and n type drift region 2 is formed on n type drain field 1. Then, the 
process shown in drawing 7 is carried out. 

[0050] [Process shown in drawing 7 (a)] The LTO film in which between field 4A (refer to drawing 1 ) of p type gate field 4 
carries out opening is arranged, and the ion implantation of C+ (carbon) which is an inactive ion kind is performed on the front 
face of n type drift region 2 by using this LTO film as a mask. At this time, ion-implantation conditions are set up so that C + 
may be poured in by the ion implantation by Mr. Fukashi of field 4A of p type gate field 4. 

[0051] Thereby, C+ enters into the hole of a carbon site and the crystal defect which existed in n type drift region 2 is repaired. 
[0052] And the ion implantation of B + (boron) is performed by using as a mask the LTO film 25 in which p type gate field 
formation schedule portion carries out opening, at this time, it is set as ion-implantation conditions into which until B + is poured 
more deeply than the field where C + formed at the process of drawing 7 (a) was poured in Thereby, p type gate field 4 is formed. 
It will be in the state where the field where C+ was poured in intervened between both field 4A of p type gate field 4 by this, and 
will be in the state where the field where C+ was poured in does not intervene between field 4B. 

[0053] [Process shown in drawing 7 (b)] It heat-treats and poured-in B+is activated. Since C+is poured in between both field 
4A and the crystal defect is repaired in field 4A at this time, longitudinal direction diffusion of B+is suppressed and B + is 
activated in the position as it is poured in mostly. On the other hand, about field 4B, since C+ is not poured in between both field 
4B, the diffusion to a longitudinal direction progresses. Thereby, in field 4B, B + carries out longitudinal direction diffusion to the 
lower part of n type source field 3 formed at a back process. 

[0054] Thus, in field 4A, longitudinal direction diffusion is suppressed also by carrying out the ion implantation of C+ between 
field 4A of p type gate field 4, and since it can form so that it may enter to the lower part of n type source field 3 by longitudinal 
direction diffusion in field 4B, the same effect as the 1st operation gestalt is acquired. 

[0055] Then, SIT in this operation gestalt is completed by carrying out the process shown in drawing 4 and drawing 5 like the 1st 
operation gestalt. 

[0056] In addition, the structure of SIT of this operation gestalt is the same about other composition, although the point which is 
in the state where C+did not exist in field 4A of p type gate field 4, but C+ existed between both field 4A differs from the 1st 
operation gestalt. 

[0057] (others — operation gestalt) in the above-mentioned 1st operation gestalt, although the ion implantation of C+is carried 
out to field 4A of p type gate field 4 as an inactive ion kind and it is made to carry out the ion implantation of C+ between both 
field 4A as an inactive ion kind in the 2nd operation gestalt, you may be made to carry out the ion implantation of the inactive 
ion kind to both these 

[0058] Moreover, although C+is used as an inactive ion kind with each above-mentioned operation form, you may use an ion 
kind with inactive others, for example, Ar (argon), helium (helium), Si (silicon), etc. 

[0059] Moreover, in the above-mentioned operation form, although the ion implantation of C+ was carried out in order to 
suppress the thermal diffusion of B+ in field 4A of p type gate field 4, it is also possible to use other methods. For example, B + 
with the amount of thermal diffusion big [ using aluminum+ with the amount of thermal diffusion very small among p type 
impurities in field 4A ] to field 4B Even if it makes it use Since activation of the impurity poured in as well as the above- 
mentioned operation form where [ almost as it is ] an ion implantation is carried out in field 4A is performed and it can enter to 
the lower part of n type source field 3 in field 4B, the same effect as the above-mentioned operation form is acquired. In 
addition, although the bar (-) should be attached on the desired number properly speaking when a direction is shown, suppose 
that a bar is attached and shown behind a desired number on expressional restrictions. 

[Translation done.] 
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CLAIMS 



[Claim (s)] 

[Claim 1] The 1st field in which was equipped with the following and the aforementioned gate field was formed from the front 
face of the aforementioned drift region rather than the aforementioned source field to the position where the junction depth is 
deep (4A), The junction depth is deeply formed rather than this 1st field, and it has the 2nd field (4B) constituted so that it might 
enter to the lower part of the aforementioned source field, the 2nd field of the above it has the opposite side of the main front 
face and this main front face which are characterized by high impurity concentration being low rather than the 1st field of the 
above — low — with a drain field [ **** ] (1) it forms in the aforementioned main front face of the aforementioned drain field — 
having — this drain field — high — it forms in the surface section of the drift region (2) of the 1st conductivity type [ **** ], 
and the aforementioned drift region — having — this drift region — low — the surface section of the source field [ **** ] (3) of 
the 1st conductivity type, and the aforementioned drift region The gate field of the 2nd conductivity type formed in each of the 
both sides of the aforementioned source field in the state where it estranged from this source field (4) The gate electrode which 
was formed on the aforementioned gate field and was electrically connected to this gate field (6) The source electrode which 
was formed on the aforementioned source field and was electrically connected to this source field (7) The drain electrode which 
was formed in the aforementioned opposite side among the aforementioned drain fields, and was electrically connected to this 
drain field (8) 

[Claim 2] The silicon— carbide semiconductor device according to claim 1 characterized by the inactive ion kind being doped by 
the 1st field of the above. 

[Claim 3] The silicon-carbide semiconductor device according to claim 1 or 2 characterized by doping the inactive ion kind at 
the aforementioned drift region between the 1st field of the above formed in each of the both sides of the aforementioned 
source field. 

[Claim 4] The aforementioned gate field is the claim 1 characterized by consisting of p type semiconductors, using aluminum+ for 
the 1st field of the above as a p type impurity, and using B + for the 2nd field of the above as a p type impurity, or the silicon- 
carbide semiconductor device of any one publication of three. 

[Claim 5] The claim 1 characterized by the pinch-i)ff of the aforementioned drift region between this 1st field being carried out 
by the depletion layer extended from each 1st field of the above formed in the both sides of the aforementioned source field 
when the applied voltage to the aforementioned gate electrode is zero, or the silicon-carbide semiconductor device of any one 
publication of four. 

[Claim 6] it has the opposite side of the main front face and this main front face which are characterized by providing the 
following — low — on the aforementioned main front face [ **** ] of a drain field (1 ) this drain field — high — the drift region 
(2) of the 1 st conductivity type [ **** ] has — having — the surface section of this drift region — this drift region — low. while 
the source field (3) of the 1st conductivity type [ **** ] is formed The manufacture method of a silicon-carbide semiconductor 
device of coming to form the gate field (4) of the 2nd conductivity type in each of the both sides of this source field. The 
process which carries out the ion implantation of the ion kind inactive to the predetermined depth deeper than the 
aforementioned source field to the formation schedule portion of the aforementioned gate field among the surface sections of 
the aforementioned drift region, the above among the surface sections of the aforementioned drift region — the field (4A) where 
the inactive ion kind was poured in — and — this — the process which carries out the ion implantation of the 2nd conductivity- 
type impurity to a field deeper than the depth into which the inactive ion kind was poured heat treatment — the aforementioned 
2nd conductivity-type impurity — being activated — the above — it sets by the depth into which the inactive ion kind was 
poured, and longitudinal direction diffusion of this 2nd conductivity-type impurity is suppressed — making — the above — the 
process which forms the aforementioned gate field as is made to carry out longitudinal direction diffusion of this 2nd 
conductivity-type impurity and enters to the lower part of the aforementioned source field in a field deeper than the depth into 
which the inactive ion kind was poured The process which forms the aforementioned source field in the surface section of the 
aforementioned drift region so that it may estrange from the aforementioned gate field. 

[Claim 7] it has the opposite side of the main front face and this main front face which are characterized by providing the 
following — low — on the aforementioned main front face [ **** ] of a drain field (1 ) this drain field — high — the drift region 
(2) of the 1st conductivity type [ **** ] has — having — the surface section of this drift region — this drift region — low, while 
the source field (3) of the 1st conductivity type [ **** ] is formed The manufacture method of a silicon-carbide semiconductor 
device of coming to form the gate field (4) of the 2nd conductivity type in each of the both sides of this source field. The 
process which carries out the ion implantation of the ion kind inactive to the predetermined depth deeper than the 
aforementioned source field between the formation schedule portions of each aforementioned gate field arranged among the 
surface sections of the aforementioned drift region at the both sides of the aforementioned source field, the formation schedule 
portion of the aforementioned gate field among the surface sections of the aforementioned drift region — the above — the 
process which carries out the ion implantation of the 2nd conductivity-type impurity to a field deeper than the depth into which 
the inactive ion kind was poured heat treatment — the aforementioned 2nd conductivity-type impurity — being activated — the 
above — it sets by the depth into which the inactive ion kind was poured, and longitudinal direction diffusion of this 2nd 
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conductivity-type impurity is suppressed — making — the above — the process which forms the aforementioned gate field as is 
made to carry out longitudinal direction diffusion of this 2nd conductivity-type impurity and enters to the lower part of the 
aforementioned source field in a field deeper than the depth into which the inactive ion kind was poured The process which 
forms the aforementioned source field in the surface section of the aforementioned drift region so that it may estrange from the 
aforementioned gate field. 

[Claim 8] the process which forms the aforementioned gate field — the above — the manufacture method of the silicon-carbide 
semiconductor device according to claim 6 or 7 characterized by making the horizontal diffusion of the aforementioned 2nd 
conductivity-type impurity carry out in the 0 12-0>direction in a field deeper than the depth into which the inactive ion kind 
was poured 

[Claim 9] the process which carries out the ion implantation of the aforementioned 2nd conductivity^type impurity — as the 
aforementioned 2nd conductivity-type impurity — the ion implantation of B (boron) — carrying out — the above — the process 
which carries out the ion implantation of the inactive ion kind — the above — the manufacture method of the claim 6 
characterized by performing the ion implantation of C (carbon) as an inactive ion kind, or the silicon-carbide semiconductor 
device any one publication of eight 

[Claim 10] it has the opposite side of the main front face and this main front face which are characterized by providing the 
following — low — on the aforementioned main front face [ **** ] of a drain field (1) this drain field — high — an n type drift 
region [ **** ] (2) has — having — the surface section of this drift region — this drift region — low, while the source field (3) 
of n type ** [ **** ] is formed The manufacture method of a silicon-carbide semiconductor device of coming to form a p type 
gate field (4) in each of the both sides of this source field. The process which carries out the ion implantation of the aluminum 
(aluminum) to the aforementioned gate field formation schedule portion to the predetermined depth deeper than the 
aforementioned source field among the surface sections of the aforementioned drift region. The process which carries out the 
ion implantation of the B (boron) to a field deeper than the field where Above aluminum was injected into the aforementioned 
gate field formation schedule portion among the surface sections of the aforementioned drift region. The process which 
activates Above aluminum and Above B, is made to carry out longitudinal direction diffusion of the above B so that it may enter 
to the lower part of the aforementioned source field, and forms the aforementioned gate field with heat treatment. The process 
which forms the aforementioned n type source field in the surface section of the aforementioned drift region so that it may 
estrange from the aforementioned gate field. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the cross-section composition of SIT in the 1st operation gestalt of this invention. 
[Drawing 2] It is drawing showing the manufacturing process of SIT shown in drawing 1 . 
[Drawing 3] It is drawing showing the manufacturing process of SIT following drawing 2 . 
[Drawing 4] It is drawing showing the manufacturing process of SIT following drawing 3 . 
[Drawing 5] It is drawing showing the manufacturing process of SIT following drawing 4 . 

[Drawing 6] It is drawing showing change of the diffusing capacity when carrying out thermal diffusion of the B after an ion 
implantation, and (a) is drawing showing the case where (c) performs an ion implantation to the a-th (112-0) page, when an ion 
implantation is performed to Si (0001) side, and (b) performs an ion implantation to the a-th (1 1-00) page. 
[Drawing 7] It is drawing showing the manufacturing process of SIT in the 2nd operation gestalt. 
[Drawing 8] It is drawing showing the cross-section composition of the conventional SIT. 

[Drawing 9] It is drawing showing the result which investigated the pressure-proofing at the time of the reverse bias in the 
conventional SIT. 
[Description of Notations] 

1 [ — n type source field, 4 (4A, 4B ) / — p type gate field, 6 / — A gate electrode, 7 / — A source electrode, 8 / — A drain 
electrode, 9 / — Passivation film. ] — n type drain field, 2 — n type drift region, 3 

[Translation done.] 
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